with basophilic stippling. Chest PA was normal, and abdominal ultrasound suggested a fatty liver. The electrocardiogram and funduscopy were normal.
The profile of lead exposure indices showed evidence of lead poisoning (PbB 83.0 ,ug/dl, PbU 28.3 ,ug/1, ZPP 300.0 ,ug/dl, 8-ALAD 2.2 ,umol ALA/min/1 RBC and (5-ALAU 2.2 mg/1).
Renal function test reflected severe renal impairment with very low creatinine clearance (31.9
Key words : Lead nephropathy, Chronic lead poisoning, Renal biopsy This case is that of a 43 year-old male who had worked at a secondary lead smelter for 14 years. Lead poisoning was suspected at a statutory health check in 1991. After the diagnosis, he received regular health checks twice each year. In 1993, he felt pain in both extremities and altered sensation but was not treated. Later he was admitted for lead poisoning and received CaNa2EDTA (edetate calcium disodium) for 5 days. Early in 1994 he complained of redness and pain in the right great toe and was treated for gout. At one of his regular health checks, his blood lead concentration was found to be 180 ,ug/dl. He was therefore admitted from July 11 to 20, 1994.
There was no history of tuberculosis, diabetes mellitus or hepatitis. Hypertension was diagnosed 3 years previously and treated intemittently.
His previous work included farming and lead related industries. He was a foreman and his other job was transporting lead ingots. In the course of his work, lead dust was scattered about but he usually did not use personal protective equipment such as a mask. He reported smoking 20 cigarettes per week and drinking one bottle of Soju (National Drink, 25% alcohol, 360 ml) per day. He had decreased his alcohol consumption prior to admission.
He was 166 cm tall and weighed 71 kg. His blood pressure was 160/90 mmHg on admission and there were no noticeable findings except redness over the right metatarsal joint area. In liver function tests, alanine aminotransferase/aspartate aminotransferase were in the normal range, but gamma-glutamyl transferase was very high, 456 IU/1. The blood film showed a hypochromic, microcytic picture, ml/min) and high urinary protein (urinary albumin 100.0 mg/g creatinine, urinary a l-microglobulin 120.5 mg/g creatinine and urinary X32-microglobulin 183.8,ug/g creatinine).
The ultrasonography-guided renal biopsy showed global sclerosis of glomeruli (Fig. 1) , moderate atrophy and loss of tubules, and interstitial fibrosis on light microscopy (Fig. 2) . Electron microscopy showed diffuse loss of the brush border in the proximal tubule (Fig. 3) .
Discussion
This patient had chronic lead poisoning which was supported by an overt occupational history, laboratory findings and medical records including a history of gout and hypertension.
The functional disturbance, described by Rossi and Crepet et al.,4) is a striking diminution of renal perfusion flow with a modest reduction in the glomerular filtration rate. Endo et al.5) found increasing urinary a 1-microglobulin and X32-microglobulin in renal impairment due to chronic lead exposure. In this case, renal impairment was shown by laboratory findings.
In acute poisoning, these changes, such as intranuclear inclusion bodies of lead and morphological changes in mitochondria, are reversible 6). Intranuclear inclusion bodies are lead-protein complexes resulting from attempts to separate lead in the renal cells. This is accompanied by aminoaciduria, glycosuria and hyperphosphaturia (as in Fanconi syndrome). After this stage, the capacity for formation of cellular intranuclear inclusion bodies is diminished, renal excretion of lead decreases and blood uric acid increases. Consequently, high uric acid in blood occurs but Fanconi syndrome ceases. In chronic lead poisoning, interstitial fibrosis, tubular atrophy and dilatation and arteriosclerotic changes are irreversible 7). Our biopsy findings were of global glomerular sclerosis with fibrosis, and of atrophy with loss of tubules and interstitium.
These all support a diagnosis of nephropathy due to chronic lead poisoning.
The terminal stage of renal impairment due to lead exposure is accompanied by hypertension, high urinary uric acid, hyperkalemia and gout. Garrod8) noted a high incidence of gout among painters and workers in the lead trades and Lorimer9) investigated 108 cases of gout and found several clinical features of saturnine gout to distinguish it from ordinary gout. Emmerson and Thiele" reported 35 cases of saturnine gout found in a group of 62 patients with lead nephropathy. Our case also had 9.1 mg/dl of blood uric acid at admission and complained of redness and pain in the metatarsal joint of the right great toe. He had been treated for gout for 3 months.
In our case report, renal damage, hypertension and lead exposure are associated in the same person.
Lead exposure without identified renal damage has been described in association with hypertension' 1) Weiss et al. 12) suggested mechanisms for a direct effect of lead exposure on blood pressure through calcium metabolism. In our case report, the degree of hypertension (including ECG and funduscopic findings) was insufficient to account for the renal changes identified. Neither were biopsy findings suggestive of hypertensive renal disease. It is not clear whether chronic lead poisoning was a direct cause of hypertension in the case which we report. The relationship between hypertension, lead exposure and lead poisoning is therefore an important area for study.
